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(57) ABSTRACT

An energy transmitter for a contactless energy transmission
may include a coil device and a magnetic conducting body.
The coil device may be configured to at least one of 1)
provide and 1) recerve a magnetic field. The coil device may
include a coil arranged on a coil-facing first large magnetic
body surface of the magnetic conducting body. The coil may
include a plurality of coil windings each of which may be
circumierentially arranged about an 1imaginary coil winding
centre and define a coil winding circumierential length. A
plurality of imaginary circumierence section areas may each
extend along the coil winding circumierential length of a
corresponding coil winding through the magnetic conduct-
ing body between the two large magnetic body surfaces. At
least two circumierence section areas ol the plurality of
circumierence section areas may be substantially identical to
one another 1n terms of area.

20 Claims, 5 Drawing Sheets
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ENERGY TRANSFORMERS FOR
NON-CONTACT ENERGY TRANSMISSION
AND TRACTION ACCUMULATOR
CHARGING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Patent Appli-
cation No. DE 10 2019 212 151.9, filed on Aug. 13, 2019,
the contents of which 1s hereby incorporated by reference in
its entirety.

TECHNICAL FIELD

The invention relates to an energy transmitter for a
contactless energy transmission. The invention, furthermore,
relates to a traction accumulator charging system.

BACKGROUND

Energy transmitters for a contactless energy transmission
are usually utilised in order to supply drive-utilised traction
accumulators orating accumulators of mobile equipment
such as for example electric motor vehicles, mobile working
machines or mobile telephones with energy 1n a contactless
manner, 1.€. 1 particular without electrically contacting
plugs or cables.

In the document WO 2013/051947 Al, an inductive
energy transmitter 1s described, which comprises a housing
with multiple side walls. In the housing, one or more coils
are arranged 1n order to provide a magnetic alternating field
for the contactless energy transmission within the housing.
The density of the coils varies with the distance to the side
walls. Furthermore it 1s described that the energy transmaitter
comprises magnetically permeable layers, wherein the layer
thickness or the permeability of the layers varies.

Energy transmitters generally comprise coils for provid-
ing a magnetic field and magnetic conducting bodies for
conducting the magnetic field. The latter generally have an
inhomogeneous flux density distribution which, compared
with the maximum magnetic charge that i1s theoretically
possible, which 1n technical circles 1s referred to by the term
“saturation tlux density”, results in a relatively low magnetic
charge. The mmhomogeneous flux density distribution fur-
thermore causes an uneven distribution of the generated
magnetic power dissipation, which 1s usually accompanied
by an inhomogeneous temperature load of the magnetic
conducting body. Inhomogeneous temperature loads how-
ever can result in undesirable thermomagnetic effects and
thermo-mechanical effects.

SUMMARY

The object of the mnvention therefore lies m providing an
improved or at least another embodiment for an energy
transmitter. Furthermore, the object of the mvention 1s to
state a traction accumulator charging system having an
energy transmitter.

In the present invention, this object 1s accomplished in
particular through the subject matter of the independent
claim(s). Advantageous embodiments are subject of the
dependent claim(s) and of the description.

The basic 1dea of the mvention lies 1 configuring the
inhomogeneous flux density distribution on the magnetic
conducting body as homogeneous as possible through
design measures 1n order to thereby achieve on the magnetic
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conducting body a relatively high magnetic flux density and
at the same time a relatively low thermal load. This leads,
turthermore, to a reduction of the weight, which 1n particular
when used 1n a motor vehicle 1s a particular advantage.

To this end it 1s provided that an energy transmitter for a
contactless energy transmission, 1n particular an induction
coil device of a traction accumulator charging system suit-
able for electric motor vehicles, comprises a coil device, 1n
particular a transmitter coil device and/or a receiver coil
device for providing or receiving a magnetic field for a
contactless energy transmission and a preferentially ferritic
magnetic conducting body comprising two large magnetic
body surfaces, for conducting, 1n particular for conducting
and/or guiding the magnetic field provided or received by
the coil device. The coil device comprises a coil arranged on
a large magnetic body surface preferentially facing the coil,
which are circumiferentially arranged coil-like, practically
spirally, about an 1maginary coil winding centre of the coil.
Each coil winding circumierential length which can be
stated for example in meters (m). It 1s substantial that
between the two large magnetic body surfaces one or more
imaginary circumierence section areas are defined, which 1n
cach case run along a coil winding circumierential length of
a coill winding through the magnetic conducting body
between the two large magnetic body surfaces. Practically,
a circumierence section area can be indicated 1n square
meters (m”). According to the invention, the magnetic
conducting body 1s configured so that at least two circum-
ference section areas, which are 1n particular radially adja-
cent to one another, are substantially identical to one another
in terms of area. This has the effect that for each coil winding
circumierential length there 1s the same circumierence sec-
tion area 1n the magnetic conducting body.

Concretely 1t can be said that the nearer to a coil winding
centre a coil winding 1s arranged, 1.e. the smaller the radius
of the coil winding is, the smaller are also the coil winding
circumierential length and the circumierence section area 1n
the magnetic conducting body, which has to be passed by the
magnetic flux. Thus, the circumierence section area
decreases while the magnetic flux remains the same. The
magnetic flux density in the magnetic conducting body
therefore increases with decreasing radius. In an idealised
case, this behaviour for a coil with circular winding 1s linear.
In any case, the configuration of the magnetic conducting
body 1s preferably achieved by adapting the material thick-
ness ol the magnetic conducting body, for example the
material thickness, starting out from the coil winding centre,
decreases radially to the outside, preferentially through a
sloping of one of the large magnetic body surfaces. By way
of this 1t 1s achieved that at any point of the magnetic
conductor a homogeneous process quantity can be adjusted,
for example a homogeneous magnetic flux density or a
homogenous temperature distribution.

Practically, the circumierence section areas of at least two
or all coil windings are 1dentical to one another. By way of
this, an advantageous configuration of the magnetic con-
ducting body directly by way of the circumierence section
arcas becomes possible, so that i the result a desired
relatively homogenous distribution of a magnetic field den-
sity on the magnetic conducting body and/or a temperature
distribution on the magnetic conducting body 1s adjustable.

Further practically, a circumiference section area can
define a reference ratio, with respect to which the remaining
circumierence section areas deviate by a maximum of 1%,
2%, 3%, 4%, 3%, 6%, 7%, 8%, 9% or 10%, quasi like a
tolerance band by the reference ratio. Furthermore, a cir-
cumierence section area can define a reference ratio with
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respect to which the remaining circumierence section areas
deviate by a predetermined or predeterminable parameter.
For example, the parameter or factor 1s given by a random
numerical value, 1n particular 0.5; 1.0; 1.5; 2.0; 2.5; 3 efc.
Furthermore, a circumference section area can define a
reference ratio, with regard to which the remaining circum-
ference section areas deviate according to a predetermined
or predeterminable deviation function. For example, the
deviation function 1s a linear or non-linear function. Alto-
gether, this opens up the design possibility of favourably
configuring the magnetic conducting body with respect to a
relatively homogeneous distribution of the magnetic flux
density and/or temperature.

Practically, the circumierence section areas are configured
stepped relative to one another. By way of this, the magnetic
conducting body 1s realised quasi not flat but 1n 1individual
terrace-like steps. Practically, the circumiference section
areas, 1n particular starting out from a reference ratio of a
coll winding arranged next on the coil winding centre
relative to one another can be stepped from the coil winding
centre decreasing radially to the outside. By way of this, the
magnetic conducting body can be configured relatively high
on the coill winding centre, 1.e. with a relatively large
material thickness. Furthermore, the circumterence section
areas, 1n particular starting out from a reference ratio of a
coll winding arranged next to the coil winding centre,
relative to one another can be increasingly stepped away
from the coi1l winding centre. By way of this, the magnetic
conducting body 1s quasi configured relatively thin on the
coll winding centre, 1.¢. with a relatively small material
thickness. Altogether, a preferred design configuration of the
magnetic conducting body can thereby be directly achieved
by way of the circumierence section areas 1n order to adjust
a desired homogeneous distribution of a magnetic field
density.

It 1s also conceivable that the magnetic conducting body
1s embodied 1n one piece or multiple parts. For example, a
multiple-part magnetic conducting body preferentially com-
prises at least two tile bodies which are formed for example
by triangular, rectangular or polygonal, 1n particular level
flat bodies that can be joined in the manner of a puzzle.
Furthermore, the tile bodies can form the magnetic conduct-
ing body.

Preferably, the tile bodies are powder-metallurgically
produced as part of a sintering method. By way of this, the
production of a magnetic conducting body can be carried out
relatively cost-eflectively. The tile bodies preferably have
contact edges or contact surfaces that have been surface-
ground 1n a grinding method, practically the contact edges or
contact surfaces are embodied straight and not bent, so that
the tile bodies can be relatively easily assembled to form a
magnetic conducting body in the manner of a puzzle Sur-
face-ground contact edges or contact surfaces have the
advantage that between the tile bodies merely small inter-
mediate gaps are formed. This brings with 1t the advantage
that the magnetic flux density 1s relatively homogeneous
even 1n the region of the intermediate gaps.

Furthermore, each tile body can comprise two large tile
body surfaces that are orientated opposite to one another in
particular of level configuration. It 1s practical when the two
large tile body surfaces are configured parallel to one
another or substantially parallel to one another, so that quasi
a cuboid tile body 1s defined. Furthermore, at least one of the
two large tile body surfaces of a tile body can be embodied
domed, curved or, according to a predeterminable contour
function, 1n particular a linear or non-linear contour func-
tion, or relative to the respective other large tile body
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4

surface, so that for example a wedge-shaped tile body or a
tile body with complex surface contour profile 1s realised. In
this context, “domed” does not necessarily mean a curved
surface. The curved surface can also be composed of mul-
tiple linear part surfaces that are inclined relative to one
another. Practically, the one or other large tile body surface
of least one tile body can be configured zigzag-like in the
manner that one or both large tile body surfaces form two or
more terrace-like surface portions in particular tlat portions
in each case. In particular, the large tile body surfaces, 1n
particular the top and bottom, can be delimited by flat
surfaces 1n order to favour the production of the tile bodies.

In particular, the magnetic conducting body can comprise
on the or in the region about the coil winding centre, a recess
reducing the material thickness of the magnetic conducting
body or a magnetic conducting body recess penetrating the
magnetic conducting body, 1 particular completely, for
example 1n order to provide an installation space for com-
ponents of a power electronic system, in particular an
oscillating circuit or the like.

It 1s practical when the large magnetic body surfaces are
orientated parallel to one another. Alternatively to this 1t has
proved to be advantageous to configure the second large
magnetic body surface of the magnetic conducting body
facing away from the coil flat, 1.e. without curvature, and the
first large magnetic body surface facing the coil, domed, 1n
particular conical, truncated cone-like, pyramid-like or
stepped pyramid-like. The respective dome apex of the first
large magnetic body surface preferably faces away from the
second large magnetic body surface and, with respect to the
magnetic conducting body, 1s arranged centrally.

Practically, the magnetic conducting body can be pro-

duced from a ferritic metal material.

Further practically, the coil windings are arranged on the
first large magnetic body surface facing the coil with a gap,
in particular with a gap o1 0.1 mm, 0.2 mm, 0.5 mm, 1.0 mm,
1.5mm, 2.0 mm, 2.5 mm, 3.0 mm, 4.0 mm or 5.0 mm. Here,
a filler material can be theoretically employed additionally
in order to fill the gap between the coi1l windings and the first
large magnetic body surface, while the filler maternial 1s for
example an adhesive, preferentially an adhesive with a
relatively good heat conductivity. Alternatively to this, the
coil windings can be preferably arranged on the coil-facing
first large magnetic body surface without gap and 1n contact
with the same. Here, too, it 1s conceivable to employ a filler
material, for example an adhesive, preferentially an adhesive
with a relatively good heat conductivity 1n order to fix the
coil windings to the magnetic conducting body.

Preferentially it 1s provided that a coil winding of a coil
defines a flat winding plane, 1n this case the coil can be
referred to for example as circular flat coil. Alternatively to
this, a co1l winding of a coil can define a conical coil tapered
surface, a pyramid-shaped coil pyramid surface or a stepped
pyramid-shaped coil stepped pyramid surface. As a result, a
coll winding deviating from the level configuration 1is
thereby created which can adapt relatively closely to a
domed magnetic conducting body.

Furthermore, a, preferentially multi-part, housing for
receiving the coil device and the magnetic conducting body
can be provided. Here, the housing can preferably comprise
a housing cover for covering a housing bowl of the housing
that 1s suitable for recerving the coil device and the magnetic
conducting body. By way of this, the components of the
energy transmitter can be protected from environmental
influences, for example i order to minimise dirt ingress.
The housing cover and/or the housing bowl are preferably
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designed so that a desired, preferentially minimal, influenc-
ing of the magnetic field 1s achievable.

The invention comprises the further basic 1dea of stating
a traction accumulator charging system, in particular for a
motor vehicle or for an electric motor vehicle. For this 5
purpose, a traction accumulator charging system 1s provided
with an energy transmitter, 1n particular an induction coil
device, and a counter energy transmitter, in particular a
counter induction coil device. The energy transmitter pret-
erentially comprises a coil device, by means of which a 10
magnetic field 1s providable, and a magnetic conducting,
body for conducting the provided magnetic field. These
components are preferably arranged 1n a housing that 1s for
example lowerable into the ground and preferentially pro-
duced in multiple parts and from plastic material or a 15
composite material. The mentioned counter energy trans-
mitter 1s preferably installable on a motor vehicle and further
preferably on an electric motor vehicle. It comprises a
receiver coil device which can interact with the coil device
of the energy transmitter in an energy-transmitting manner 20
and which 1s preferably constructed i1dentically or similarly
to the coil device so that a preferentially drive-utilised
traction accumulator arranged in the respective motor
vehicle or electric motor vehicle can be charged. Here 1t 1s
practical when the coil device and/or the receiver coil device 25
and/or the magnetic conducting body of the coil device
and/or receiver coil device are embodied according to the
one or other above-described object. In this way, a traction
accumulator of a motor vehicle or of an electric motor
vehicle can be charged relatively ethiciently because the coil 30
device and/or the receiver coil device and/or the magnetic
conducting body of the coil device and/or receiver coil
device allow a relatively energy-etflicient operation of the
energy transmitter.

Within the scope of these documents, the terms “multiple™ 35
or “a plurality” are to be understood as “exactly two”, “at
least two™ or “more than two”. A person skilled 1n the art
understands the term *““coil winding™ as being those portions
of a coil which, starting out from any starting point of the
coil, circulate complete, 1.e. by 360°, about a coil winding 40
centre of the coil. Coil windings circulating about the coil
winding centre less than completely are referred to as part
coil winding, for example a half, 1.e. 180°, circulating half
coil winding about the coil winding centre.

Preferentially, both the radial position and also the axial 45
position of the coil winding cross section can largely
develop randomly about an axis of the coil winding centre
during the course of a coil winding or of a part coi1l winding
based on the cylindrical coordinate system. In particular,
besides a spirally flat coil winding, rectangular and/or pyra- 50
mid-like rising coil windings or part coil windings are also
conceivable.

According to a further or optional basic idea of the
invention 1t 1s provided to configure the inhomogeneous flux
density distribution on the magnetic conducting body 55
through further design measures as homogeneously as pos-
sible 1n order to thereby achieve on the magnetic conducting
body a relatively high magnetic charge and simultaneously
a relatively lower thermal load.

For this purpose it 1s provided that an energy transmitter 60
for a contactless energy transmission comprises in particular
an 1nduction coil device of a traction accumulator charging
system suitable for electric motor vehicles, a coil device for
providing a magnetic field for a contactless energy trans-
mission or for recerving a magnetic field from a contactless 65
energy transmission and a preferentially ferritic magnetic
conducting body comprising two large magnetic body sur-

6

faces for conducting the magnetic field provided by the coil
device. The coil device comprises a coil arranged on a
preferentially coil-facing first large magnetic body surface
with multiple coi1l windings which are arranged about an
imaginary coil winding centre of the coil 1n a coil-like, quasi
spirally circulating manner. Fach coil winding defines a coil
winding circumierential length which can be indicated for
example 1 metres (m). Here it 1s now essential that a
magnetic conducting body thickness of the magnetic con-
ducting body defined between the two large magnetic body
surfaces, i1n the circumferential direction round about the
coil winding centre, 1s adaptable 1n terms of thickness at any
point along a coil winding circumierential length according
to a predetermined or predeterminable change function.
Because of this, the magnetic conducting body thickness 1s
preferentially thicker or thinner in edge regions or corner
edge regions ol the magnetic conducting body than 1in
intermediate edge regions of the magnetic conducting body
between the edge regions or the corner edge regions. This
has the advantage that a particularly homogeneous distribu-
tion of the flux density distribution 1s realisable. Further-
more, this likewise leads to a reduction of the weight of the
magnetic conducting body, which in particular when used in
a motor vehicle 1s of particular advantage.

Practically, the change function can be a jump function
and/or a linear or non-linear change function that i1s 1n
particular dependent on the respective angle position and
continuous.

Further practically, the change function can be configured
so that a wave-shaped thickness profile of the magnetic
conducting body in the circumierential direction round
about the coil winding centre 1s realised along a coil winding
circumierential length. In this case, the surface, in particular
the one or other large magnetic body surface of the magnetic
conducting body 1s practically realised so that wave crests
and wave troughs follow one another preferably so that
wave crests or wave troughs are arranged 1n edge regions or
corner edge regions of the magnetic conducting body.

In particular, the energy transmitter can comprise a mag-
netic conducting body which 1s formed by a round flat body
or a quadrangular flat body, 1n particular with or without
rounded corners, or a polygonal flat body, 1n particular with
or without rounded corners.

Furthermore, the energy transmitter can comprise a mag-
netic conducting body formed in one piece or comprise a
magnetic conducting body that 1s embodied in multiple
pieces and comprises at least two tile bodies. Here, the tile
bodies are preferentially formed 1n each case by triangular,
quadrangular or polygonal flat bodies assembled puzzle-
like. The individual flat bodies can have rounded corners.

According to a further or optional basic i1dea of the
invention 1t 1s provided to provide a transmitter coil energy
transmitter with a coil device, 1n particular for an induction
coil device of a traction accumulator charging system suit-
able for electric motor vehicles. The coil device of the
transmitter coil energy transmitter serves for providing a
magnetic field for a contactless energy transmission and
comprises a magnetic conducting body equipped with two
large magnetic body surfaces for conducting the magnetic
field. Furthermore, the coil device comprises a coil with
multiple coil windings arranged on a coil-facing first large
magnetic body surface. Each coil device circulates about an
imaginary coil winding centre of the coil and 1n the process
defines a coil winding circumierential length. It 1s substan-
tial that between the two large magnetic body surfaces
imaginary circumiference section areas are defined, which
cach run along a co1l winding circumierential length of a coil
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winding through the magnetic conducting body between the
two large magnetic body surfaces, wherein the magnetic
conducting body 1s configured so that at least two circum-
ference section areas are substantially identical to one
another 1 terms of area. On the whole, a preferred design
configuration of the magnetic conducting body can thereby
be directly achieved by way of the circumierence section
areas 1n order to adjust a desired homogeneous distribution
of a magnetic flux density.

Furthermore it 1s alternatively or additionally conceivable
to provide a transmitter coil energy transmitter with a coil
device, 1n particular an induction coil device of a traction
accumulator charging system suitable for electric motor
vehicles, which 1s equipped with a coil device for providing,
a magnetic field for a contactless energy transmission and
with a magnetic conducting body comprising two large
magnetic body surfaces for conducting the magnetic field.
Here, the coil device has a coil with multiple coil windings
arranged on a coil-facing first large magnetic body surface,
wherein each coil winding 1s arranged circulating coil-like
along a circumiferential direction about an imaginary coil
winding centre of the coil, in order to thereby define a coil
winding circumierential length. In this 1t 1s substantial that
a magnetic conducting body thickness of the magnetic
conducting body defined between the two large magnetic
body surfaces 1s adaptable 1n the circumierential direction
round about the coil winding centre at any point along a coil
winding circumiferential length according to a predeter-
mined or predeterminable change function in such a manner
that the magnetic conducting body thickness 1s thicker or
thinner preferentially in edge regions or corner edge regions
of the magnetic conducting body than 1n intermediate edge
regions of the magnetic conducting body between the edge
regions or the corner edge regions. On the whole, a preferred
design configuration of the magnetic conducting body can
thereby be likewise directly achieved by means of the
magnetic conducting body thickness 1 order to adjust a
desired homogeneous distribution of a magnetic field den-
sity.

According to a further or optional basic i1dea of the
invention 1t 1s provided to provide a receiver coil energy
transmitter with a coil device, 1n particular for an induction

coil device of a traction accumulator charging system suit-
able for electric motor vehicles. The coil device of the
receiver coil energy transmitter serves for receiving a mag-
netic field from a contactless energy transmission and com-
prises a magnetic conducting body equipped with two large
magnetic body surfaces for conducting the magnetic field.
Furthermore, the coil device has a coil arranged on a
coil-facing first large magnetic body surface with multiple
coil windings. Each coil winding circulates about an imagi-
nary coil winding centre of the coil and in the process
defines a coil winding circumierential length. It 1s substan-
tial that between the two large magnetic body surfaces
imaginary circumierence section areas are defined, which 1n
cach case run along a coil winding circumiferential length of
a coil winding through the magnetic conducting body
between the two large magnetic body surfaces, wherein the
magnetic conducting body 1s configured so that at least two
circumierence section areas are substantially identical to one
another in terms of area.

On the whole, a preferred design configuration of the
magnetic conducting body can thus be directly achieved by
way ol the circumierence section areas in order to adjust a
desired homogeneous distribution of a magnetic field den-
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8

Furthermore 1t 1s alternatively or additionally conceivable
to provide a receiver coil energy transmitter with a coil
device, 1n particular for an induction coil device of a traction
accumulator charging system suitable for electric motor
vehicles, which 1s equipped with a coil device for recerving
a magnetic field from a contactless energy transmission, and
with a magnetic conducting body comprising two large
magnetic body surfaces for conducting the magnetic field.
Here, the coil device has a coil arranged on a coil-facing first
large magnetic body surface with multiple coil windings,
wherein each coil winding 1s arranged circulating coil-like
along a circumierential direction round about an 1maginary
coll winding centre of the coil 1n order to thereby define a
coill winding circumierential length. Here 1t 1s substantial
that a magnetic conducting body thickness of the magnetic
conducting body defined between the two large magnetic
body surfaces 1s adaptable 1n the circumierential direction
round about the coil winding centre at any point along a coil
winding circumierential length according to a predeter-
mined or predeterminable change function 1n such a manner
that the magnetic conducting body thickness 1s preferentially
thicker or thinner 1n edge regions or corner edge regions of
the magnetic conducting body than in intermediate edge
regions of the magnetic conducting body between the edge
regions or the corner edge regions. On the whole, a pretferred
design configuration of the magnetic conducting body can
thus be likewise achieved by way of the magnetic conduct-
ing body thickness 1n order to adjust a desired homogeneous
distribution of a magnetic field density.

In order to achieve a design adaptation of the magnetic
conducting body, in particular of the magnetic conducting
body thickness of the same, both in the circumierential
direction and also in the radial direction i1t can be provided,
furthermore, that an energy transmitter for a contactless
energy transmission 1s equipped with a coil device for
providing a magnetic field for a contactless energy trans-
mission or for recerving a magnetic field from a contactless
energy transmission, and with a magnetic conducting body
comprising two large magnetic body surfaces for conducting
the magnetic field. Here, the coil device comprises a coil
arranged on a coil-facing first large magnetic body surface
with multiple coil windings. Each coil winding 1s arranged
circulating coil-like round about an 1maginary coil winding
centre of the coil and 1n the process defines a coil winding
circumierential length. Here 1t 1s substantial for the mnven-
tion that between the two large magnetic body surfaces
imaginary circumierence section areas are defined, which 1n
cach case run along a coil winding circumierential length
through the magnetic conducting body between the two
large magnetic body surfaces. Furthermore it 1s provided
that the magnetic conducting body 1s configured so that at
least two circumierence section areas are substantially 1den-
tical to one another in terms of area and that a magnetic
conducting body thickness of the magnetic conducting body
defined between the two large magnetic body surfaces is
adaptable in the circumierential direction round about the
coll winding centre at any point along a coil winding
circumierential length according to a predetermined or pre-
determinable change function in such a manner that the
magnetic conducting body thickness 1n edge regions or
corner edge regions of the magnetic conducting body 1is
thicker or thinner than 1n intermediate edge regions of the
magnetic conducting body, which i turn are located
between the edge regions or the corner edge regions. By way
of this, 1t 1s also advantageously achieved that directly by
way of the magnetic conducting body thickness of the
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magnetic conducting body a desired homogeneous distribu-
tion of a magnetic field density 1s adjusted.

In summary 1t should be noted: the present imvention
preferably relates to an energy transmitter for a contactless
energy transmission, having a coil device and having a
magnetic conducting body. The coil device comprises a coil
having multiple coil windings arranged on the magnetic
conducting body. It 1s substantial for the invention that
between the coil windings and a large magnetic body surface
circumfierence section areas are defined, each of which run
along the respective coil winding through the magnetic
conducting body.

Further important features and advantages of the inven-
tion are obtained from the subclaims, from the drawings and
from the associated figure description by way of the draw-
ngs.

It 1s to be understood that the features mentioned above
and still to be explained 1n the following cannot only be used
in the respective combination stated but also 1n other com-
binations or by themselves without leaving the scope of the
present invention.

Preferred exemplary embodiments of the invention are
shown 1n the drawings and are explained in more detail 1n
the following description, wherein same reference numbers
relate to same or similar or functionally same components.

BRIEF DESCRIPTION OF THE DRAWINGS

It shows, 1in each case schematically

FIG. 1 shows a sectional view of a preferred exemplary
embodiment of an energy transmitter, wherein dash-dotted
magnetic field lines represent the interaction of the same
with a counter-energy transmitter arranged on the energy
transmitter,

FIG. 2 shows the energy transmitter from FIG. 1 accord-
ing to an arrow II drawn in there in a view from below,
wherein for the purpose of better noticeability a housing of
the energy transmitter 1s partly shown transparently,

FIG. 3 shows in a sectional view, a further preferred
exemplary embodiment of the energy transmitter, wherein
again dash-dotted magnetic field lines represent the interac-
tion of the same with a counter-energy transmitter arranged
on the energy transmitter,

FIG. 4 shows the energy transmitter from FIG. 3 accord-
ing to an arrow IV drawn in there, wheremn again for the
purpose clarity a housing of the energy transmitter 1s shown
partly transparently,

FIG. 5 shows 1n a perspective view, a greatly simplified
representation of a magnetic conducting body of an energy
transmitter with a circumierence section area indicated in
dashed line,

FIG. 6 shows 1n a perspective view, a preferred exemplary
embodiment of a magnetic conducting body of a preferred
energy transmitter,

FIG. 7 shows 1n a perspective view a further preferred
exemplary embodiment of a magnetic conducting body of a
preferred further energy transmitter,

FIG. 8 shows 1n a perspective view a preferred exemplary
embodiment of a tile body of a magnetic conducting body
and

FIG. 9 shows 1n a perspective view, a further preferred
exemplary embodiment of a further tile body of a further
magnetic conducting body.

DETAILED DESCRIPTION

The drawings show altogether preferred exemplary
embodiments of an energy transmitter marked with the
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reference number 1. Such energy transmitters 1 are prefer-
ably employed 1n the automotive sector i order to charge
drive-utilised traction accumulators of a motor vehicle, in
particular of an electric motor vehicle. For example these are
induction coil devices for traction accumulator charging
systems 3. However it 1s conceivable 1n principle that energy
transmitters 1 are also employed in the non-automotive
sector, for example with electrically driven working
machines or with mobile telephones.

FIGS. 1 and 2 show 1n a sectional view and 1n a view from
below according to an arrow II shown 1n FIG. 1 a preferred
first exemplary embodiment of the energy transmitter 1,
wherein 1 FIG. 1 magnetic field lines 5 of a magnetic field
shown 1n dash-dotted lines 1llustrate the interaction of the
same with a counter-energy transmitter 26 arranged on the
energy transmitter 1 1n FIG. 1 with recerver coil device 27,
in particular a coil device 4, as 1s exemplarily the case 1n a
traction accumulator charging system 3. For providing the
magnetic field indicated by magnetic field lines 5 for a
contactless energy transmission, the energy transmitter 1
comprises a coil device 4 and a magnetic conducting body
6 comprising two large magnetic body surfaces 7, 8 for
conducting the magnetic field. The coil device 4 and the
magnetic conducting body 6 are practically arranged 1n a
housing marked with the reference number 23, which for
receiving the coil device 4 and the magnetic conducting
body 6 comprises a suitable housing bowl 25 with a bowl
mounting and a housing cover 24. The housing cover 24 can
be preferably arranged completely contacting the housing
bowl 25, 1n particular in a fluid-tight manner so that the
components arranged therein are protected for example from
environmental influences.

The coil device 4 according to FIGS. 1 and 2, further-

more, comprises a single coil 9 which by means of supply
connections 32 i1s connectable to a control device 30 shown
in FIG. 1 1n dashed lines 1n order to supply and activate the
coil device 4. The coil 9 in turn comprises multiple coil
windings 10, which define a conical coil tapered surface 22
indicated with dots 1n FIG. 1. Exemplanly the coil winding
1s arranged on a coil-facing large magnetic body surface so
as to be linearly 1n contact with the same. However, the coil
windings 10 can also be arranged spaced apart, 1.e. with an
intermediate gap, on the large magnetic body surface 7 1n a
surface-following manner. Furthermore, the coil windings
10 are preferably arranged spirally or corner-spirally, 1.e. 1n
the manner of a coil about an 1imaginary coil winding centre
11 of the coil 9, circulating coil-like on the large magnetic
body surface 7, which is clearly noticeable in particular in
FIG. 2. The coil winding centre 11 preferably coincides with
a symmetry line of the magnetic conducting body 6 marked
with the reference number 31, so that the coil winding centre
11 1s arranged quasi centrally and in the middle on the
magnetic conducting body 6.

Furthermore 1t 1s noticeable according to FIG. 2 that the
coil windings 10 each have a coil winding circumierential
length 12 along their main extension direction. Here 1t 1s
preferred when the coil winding circumiferential length 12 of
a co1l winding 10 1s defined by a complete circulation of the
respective coil winding 10 about the coil winding centre 11,
1.. by 360°. In principle 1t 1s conceivable to produce the coil
winding 10 1n each case from a wire material, for example
a copper wire material or the like. In particular, the coil
windings 10 can each have a round or oval or rectangularly
configured cross section.

The magnetic conducting body marked with the reference
number 6 1s exemplarily a tlat body produced from ferritic
material and serves for conducting, 1n particular for con-
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ducting and/or guiding the magnetic field 5 indicated by
magnetic field lines 5. The magnetic conducting body 6
comprises the two abovementioned large magnetic body
surfaces 7, 8 and a circumfterential narrow outer surface 33
connecting these to one another, which delimits the mag-
netic conducting body 6 quasi radially, see FIG. 1. The two
large magnetic body surfaces 7, 8 are preferably of opposite
ortentation and embodied inclined to one another. Exem-
plarily, the first large magnetic body surface 7 1s orientated
at an angle to the second large magnetic body surface 8. In
principle, the first large magnetic body surface 7 can be
embodied domed or form a conical or a pyramid-shaped
outer surface. In any case, the magnetic conducting body 6
according to the exemplary embodiment shown in FIGS. 1
and 2 1s embodied 1n multiple pieces, namely 1n particular
assembled from tile bodies each marked with the reference
number 16, and configured exemplarily round on the out-
side, although a rectangular base area 1s likewise conce1v-
able. Furthermore, the magnetic conducting body 6 has a
central recess 14 on the or in the region around the coil
winding centre 11 or a magnetic conducting body recess 15
penetrating the magnetic conducting body 6, 1n particular
completely, which here 1s merely indicated by a dashed line.

FIGS. 3 and 4 show 1n a sectional view a further preferred
exemplary embodiment of the energy transmitter 1, wherein
again dash-dotted magnetic field lines 35 of a magnetic field
represent the interaction of the same with a counter-energy
transmitter 26 with receiver coil device 27 arranged on the
energy transmitter 1. The components of the exemplary
embodiments shown 1n FIGS. 3 and 4 have, insofar as in
terms ol function and/or configuration these are similar or
identical to the components according to the first exemplary
embodiment, have been given the same reference numbers
as 1 FIGS. 1 and 2 1n order to spare repetitions. In contrast
with the exemplary embodiment according to the FIGS. 1
and 2, the magnetic conducting body 6 according to FIGS.
3 and 4 1s embodied rectangular. It preferably comprises at
least two tile bodies 16, according to FIG. 4 even 12 tile
bodies 16 are noticeable. Each of the tile bodies 16 1s
preferably formed by a cuboid flat body 17, so that the tile
bodies 16 can be assembled 1n the manner of a puzzle, lying
against one another while forming a relatively small inter-
mediate gap or i contact with one another. In particular,
intermediate gaps unfavourably mfluencing the homogene-
ity of the magnetic flux density between the tile bodies 16
can be avoided or reduced when, preferentially circumier-
ential, contact edges 18 or contact surfaces 18 of the tile
bodies 16 are surface-ground as part of a grinding method.
Practically, two large tile body surfaces 20 of the tile bodies
16 are cach ornientated opposite to one another, wherein the
one large tile body surface can be configured flat and the
large tile body surface orientated in opposite direction with
respect to the other large tile body surface can be configured
flat, oblique or domed or complex. By way of this it 1s
achieved altogether that the magnetic conducting body 6 has
a flat large magnetic body surface 8 and a for example tlat,
oblique or curved large magnetic body surface 7. Further-
more 1t 1s provided 1n the exemplary embodiment according
to FIGS. 3 and 4 to arrange on or 1n the region about the
imaginary coil winding centre 11, at least one electronic
component 19. The electronic component 19 can comprise
in particular power electronics, for example an oscillating
circuit or the like, preferably the same 1s robust relative to
magnetic scattering fields.

FIG. 5 shows 1n a perspective view a greatly simplified
representation of a magnetic conducting body 6 of an energy
transmitter 1 with a circumierence section area 13 indicated
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in dashed lines. The components of the exemplary embodi-
ment shown 1n FIG. 5, so far as these are similar or identical
in function and/or configuration to the components accord-
ing to the first and second exemplary embodiment, have
received the same reference numbers as 1n FIGS. 1 to 4, 1in
order to spare repetitions. It 1s substantial now that between
the coi1l windings 10 of the co1l 9 and a large magnetic body
surface 8 facing away from the coil multiple 1imaginary
circumfierence section areas 13 are defined, wherein here for
the sake of clarity merely a single circumierence section
area 13 1s shown. Each circumierence section area 13 runs
along the spiral coil winding circumierential length 12 of a
coill winding 10 through the magnetic conducting body 6
between the two large magnetic body surfaces 7, 8. The
magnetic conducting body 6 1s configured i design so that
at least two circumierence section areas 13 1n terms of area
are substantially 1identical to one another 1n order to achieve
a relatively homogeneous distribution of the magnetic flux
density or of the temperature load. Practically, two or all
circumierence section areas 13 are arranged identically or
practically identically relative to one another in terms of
arca. By way of this, a homogeneous distribution of the
magnetic flux density and/or of the temperature during the
operation of the energy transmitter 1 can materialise.

In FIG. 6, a preferred exemplary embodiment of a mag-
netic conducting body 6 for conducting a magnetic field 1s
shown 1n a perspective view, which practically 1s part of a
preferred energy transmitter 1, 1n particular according to the
above description. Energy transmitters 1 are suitable for a
contactless energy transmission and for this purpose are
equipped with at least one coil device 4, which 1s not shown,
for providing a magnetic field for a contactless energy
transmission or for recerving a magnetic field from a con-
tactless energy transmission. Furthermore, the magnetic
conducting body 6 of the energy transmitter 1 comprises two
large magnetic body surfaces 7, 8. The coil device 4 in turn
comprises a coil 9 arranged on the coil-facing first large
magnetic body surface 7 which 1s not shown, of multiple coil
windings 10, wherein each coil winding 10 1s circulatingly
arranged coil-like along a circumierential direction round
about an 1imaginary coil winding centre 11 of the coil 9 and
defines a coil winding circumierential length 12. In any case,
a magnetic conducting body thickness of the magnetic
conducting body 6 defined between the two large magnetic
body surfaces 7, 8 1s adapted 1n the circumierential direction
round about the coil winding centre 11 at any point along a
coil winding circumierential length 12 according to a pre-
determined or predeterminable change function, so that the
magnetic conducting body thickness, preferentially 1n edge
regions 34 or corner edge regions 34, the magnetic conduct-
ing body 6 1s thicker or thinner than in intermediate edge
regions 33 of the magnetic conducting body 6 between the
edge regions 34 or the corner edge regions 34. According to
FIG. 1 1t 1s noticeable, furthermore, that the magnetic
conducting body 6 1s composed of multiple tile bodies 16,
which are distributed rim-like round about the coil winding
centre 11, wherein between two tile bodies 16 that are
adjacent 1n the circumierential direction round about the coil
winding centre 11 an intermediate gap can be formed. Two
tile bodies 16 that are adjacent 1n the circumiferential direc-
tion round about the coil winding centre 11 can also lie
against one another so as to be 1n contact and gap-iree. Each
tile body 16 has two large tile body surfaces 20 that are
orientated opposite to one another and an outer surface or
edge connecting these, which 1s also referred to as contact
edge 18 or contact surface 18. Here, the large tile body
surfaces 20 are each orientated transversely to the coil
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winding centre 11 and substantially triangular in surface
shape, although surface shapes deviating from this are also
concelvable. In FIG. 1 1t 1s noticeable, furthermore, that the
tile bodies 16 are configured in the circumierential direction
round about the coil winding centre 11 each with diflerent
thickness, 1.e. diflerent magnetic conducting body thick-
nesses 1n the circumierential direction round about the coil
winding centre 11 each. In the radial direction, the respective
tile bodies 16 are constant in the magnetic conducting body
thickness. Here, the magnetic conducting body thickness
preferably refers to the gap between two large tile body
surfaces 20 of a tile body 16. It 1s preferred, furthermore,
when relatively thin and relatively thick tile bodies 16
alternate one another 1n the circumierential direction round
about the coil winding centre 11, so that a tile body 16
embodied relatively thin 1s followed by a tile body 16
embodied relatively thick. In particular, the intermediate
edge regions 33 of the magnetic conducting body 6 between
the corners of the magnetic conducting body 6 are config-
ured thinner than the corner edge regions 34 of the magnetic
conducting body 6. It can also be said that a wave-like
thickness profile of the magnetic conducting body thickness
of the magnetic conducting body 6 in the circumierential
direction round about the coil winding centre 11 along a coil
winding circumierential length 12 1s realised, wherein prac-
tically wave crests and wave troughs follow one another so
that wave troughs are arranged 1n intermediate edge regions
33 and/or wave crests i corner edge regions 34 of the
magnetic conducting body 6. By way of this, a particularly
homogeneous magnetic field density distribution within the
energy transmitter 1 1s achieved.

In FIG. 7, a further preferred exemplary embodiment of a
magnetic conducting body 6 of tile bodies 16 of a preferred
turther energy transmitter 1 1s noticeable 1n a perspective
view. The tile bodies 16 difler from the tile bodies 16
according to FIG. 6 merely 1n that the magnetic conducting
body thickness of the tile bodies 16 varies 1n the radial
direction, 1.e. in that the magnetic conducting body thickness
of at least one tile body 16 1s not constant in the radial
direction. For example, a tile body 16 1s configured rela-
tively thick at the end of the tile body 16 orientated towards
the coil winding centre 11, while the end of the tile body 16
facing away from the coil winding centre 11 1s configured
relatively thin. Furthermore 1t 1s conceivable that for
example a tile body 16 1s configured relatively thin at the end
of the tile body 16 orientated towards the coil winding centre
11, while the end of the tile body 16 facing away from the
coil winding centre 11 1s configured relatively thick. Obvi-
ously, other thickness profiles in the radial direction are also
conceivable, for example domed thickness profiles or thick-
ness profiles according to a mathematical function. In addi-
tion, at least one single tile body 16 can have diflerent
magnetic conducting body thicknesses 1n the circumierential
direction round about the coil winding centre 11, for
example a single tile body 16 1s configured relatively thin
towards 1ts respective body edges while its body centre 1s
configured relatively thick.

FIG. 8 shows 1n a perspective view a preferred exemplary
embodiment of a single tile body 16 of a magnetic conduct-
ing body 6 of a preferred energy transmitter 1, 1n particular
a tile body 16 according to the exemplary embodiments
shown 1 FIGS. 1 to 7. It 1s noticeable that the tile body 16
comprises two large tile body surfaces 20 orientated oppo-
site to one another and an outer surface or edge connecting
these to one another, which 1s also referred to as contact edge
18 or contact surface 18. Starting out from its end that 1s
smaller 1n terms of area and faces the coil centre 11 in the
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assembled state of the energy transmitter 1, the tile body 16
has a magnetic conducting body thickness that 1s constantly
decreasing along its main extension direction so that 1t 1s
relatively thick at its one end and relatively thin at the end
facing away from the former. It 1s preferred when all or at
least one single edge of the tile body 16 1s rounded, 1.e.
provided with radius.

Finally, FIG. 9 shows in a perspective view a further
preferred exemplary embodiment of a tile body 16 of a
magnetic conducting body 6 of a further preferred energy
transmitter 1, 1n particular a tile body 16 according to the
exemplary embodiments shown m FIGS. 1 to 7. It 1s
noticeable that the tile body 16 again comprises two large
tile body surfaces 20 which are orientated opposite to one
another and an outer surface or edge connecting these, which
1s also referred to as contact edge 18 or contact surface 18.
From 1ts end that 1s smaller in terms of area and in the
assembled state of the energy transmitter 1 faces the coil
centre 11, the tile body 16 has a magnetic conducting body
thickness that 1s constant along 1ts main extension direction.
Merely 1n the region of its end and the end of the tile body
16 facing away from the former, a slope or flattened portion
cach 1s provided, so that the tile body 16 ends thin or tapers
in each case towards its ends, quasi in the radial direction.
It 1s preferred when all or at least one single edge of the tile
body 16 1s rounded, 1.e. provided with a radius.

The mnvention claimed 1s:

1. An energy transmitter for a contactless energy trans-
mission, comprising:

a coil device configured to at least one of 1) provide a
magnetic field for a contactless energy transmission
and 11) recerve a magnetic field from the contactless
energy transmission;

a magnetic conducting body having two large magnetic
body surfaces for conducting the magnetic field;

the coil device including a coil arranged on a coil-facing
first large magnetic body surface of the two large
magnetic body surfaces, the coil including a plurality of
co1l windings;

cach coil winding of the plurality of coil windings cir-
cumierentially arranged about an 1imaginary coil wind-
ing centre of the coil 1n a coil-like manner and defining,
a coil winding circumierential length;

a plurality of mmaginary circumierence section areas
defined between the two large magnetic body surfaces
which each extend along the coil winding circumier-
ential length of a corresponding coil winding of the
plurality of coil windings and through the magnetic
conducting body between the two large magnetic body
surfaces; and

wherein the magnetic conducting body 1s configured such
that at least two circumierence section areas of the
plurality of circumierence section areas are substan-
tially i1dentical to one another 1n terms of area.

2. The energy transmitter according to claim 1, wherein
all of the plurality of circumiference section areas of the
plurality of coi1l windings are identical to one another.

3. The energy transmitter according to claim 1, wherein at
least one of the plurality of circumierence section areas
defines a reference area with respect to which a remainder of

the plurality of circumierence section areas deviate in terms
of area at least one of:
by a maximum of one of 1%, 2%, 3%, 4%, 5%, 6%, 7%,
8%, 9% and 10%;
by at least one of a predetermined parameter and a
predeterminable parameter; and
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according to at least one of a predetermined deviation
function and a predeterminable deviation function.

4. The energy transmitter according to claim 1, wherein
the two large magnetic body surfaces further includes a
second large magnetic body surface facing away from the
coill, and wherein at least one of:

the two large magnetic body surfaces are inclined relative

to one another;

the second large magnetic body surface 1s flat and the first

large magnetic body surface 1s configured at least one
of oblique and domed with respect to the second large
magnetic body surface; and

the second large magnetic body surface 1s configured flat

and the first large magnetic body surface 1s configured
one of conical shaped, truncated cone-shaped, pyra-
mid-shaped, truncated pyramid-shaped and stepped
pyramid-shaped.

5. The energy transmitter according to claim 1, wherein
the magnetic conducting body, one of at and 1n a region
about the coil winding centre, includes at least one of a
recess and a magnetic conducting body recess penetrating,
the magnetic conducting body.

6. The energy transmitter according to claim 1, wherein
one of:

the magnetic conducting body 1s structured 1n one piece;

and

the magnetic conducting body 1s structured as a plurality

of parts and 1ncludes at least two tile bodies which are
assemblable in a puzzle-like manner.

7. The energy transmitter according to claim 6, wherein
the at least two tile bodies are formed powder-metallurgi-
cally as part of a sintering method.

8. The energy transmitter according to claim 6, wherein
the at least two tile bodies include at least one o1 1) a plurality
ol surface-ground contact edges and 11) a plurality of sur-
face-ground contact surfaces such that, when i1n an
assembled state, intermediate gaps between the at least two
tile bodies are at least one of avoided and reduced.

9. The energy transmitter according to claim 6, wherein
cach of the at least two tile bodies includes two large tile
body surfaces, and wherein at least one of:

the two large tile body surfaces are flat and are orientated

opposite to one another; and

the two large tile body surfaces includes a first large tile
body surface facing away from the coil and a second
large tile body surface facing the coil, the first large tile
body surface configured level, and the second large tile
body surface configured at least one of oblique and

domed towards the first large tile body surface.

10. The energy transmitter according to claim 1, wherein
the plurality of coil windings are surface-followingly
arranged spaced apart from one another with a gap of one of
0.1 mm, 0.2 mm, 0.5mm, 1.0mm, 1.5 mm, 2.0 mm, 2.5 mm,
3.0 mm, 4.0 mm and 5.0 mm on the first large magnetic body
surface.

11. The energy transmitter according to claim 1, wherein
the plurality of coil windings are touchingly arranged on the
first large magnetic body surface.

12. The energy transmitter according to claim 1, wherein
the plurality of coi1l windings define at least one of:

a flat winding plane and form a flat coil;

a conical coil tapered surface;

a truncated cone-shaped coil tapered surface;

a pyramid-shaped coil tapered surface;

a truncated pyramid-shaped coil tapered surface; and

a stepped pyramid-shaped coil tapered surface.
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13. The energy transmitter according to claim 1, further
comprising a multi-part housing including a housing cover
and a housing bowl, wherein:

the housing bowl 1s structured to receive the coil device

and the magnetic conducting body; and

the housing cover 1s structured to cover the housing
bowl.

14. A traction accumulator charging system, comprising:
an energy transmitter including:

a magnetic conducting body having two large magnetic
body surfaces for conducting a magnetic field, the two
large magnetic body surfaces including a coil-facing
first large magnetic body surface;

a coil device configured to provide the magnetic field, the
coil device including a coil arranged on the first large
magnetic body surface, the coil including a plurality of
co1l windings each 1) circumierentially arranged about
an 1maginary coil winding centre of the coil 1 a
coil-like manner and 11) defining a coil winding cir-
cumierential length;

a plurality of imaginary circumierence section areas each
extending along the coil winding circumierential length
of a corresponding coil winding of the plurality of coil
windings and through the magnetic conducting body
between the two large magnetic body surfaces;

the magnetic conducting body configured such that at
least two circumierence section areas of the plurality of
circumierence section areas are substantially 1dentical
to one another 1n terms of area; and

a multi-part housing for recerving the coil device and the
magnetic conducting body;

a counter-energy transmitter including at least one
receiver coil device interacting with the coil device 1n
an energy transmitting manner; and

wherein the receiver coil device i1s configured 1 an
identical manner to the coil device.

15. An energy transmitter for a contactless energy trans-

mission, comprising:

a coil device configured to at least one of 1) provide a
magnetic field for a contactless energy transmission
and 1) recerve a magnetic field from the contactless
energy transmission;

a magnetic conducting body having two large magnetic
body surfaces for conducting the magnetic field;

the coil device including a coil, the coil including a
plurality of coil windings arranged on a coil-facing first
large magnetic body surface of the two large magnetic
body surfaces;

cach coil winding of the plurality of coil windings circu-
latingly arranged coil-like along a circumierential
direction extending about an 1maginary coil winding
centre of the coil and defining a coil winding circum-
terential length; and

wherein the magnetic conducting body has a magnetic
conducting body thickness defined between the two
large magnetic body surfaces that 1s adaptable in the
circumierential direction at any point along the coil
winding circumierential length of at least one of the
plurality of coil windings according to at least one of a
predetermined change function and a predeterminable
change function such the magnetic conducting body
thickness 1s at least one of thicker and thinner in at least
one of 1) a plurality of edge regions of the magnetic
conducting body and 11) a plurality of corner edge
regions of the magnetic conducting body than 1 a
plurality of intermediate edge regions of the magnetic
conducting body, which 1n turn are located disposed
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between the at least one of 1) the plurality of edge
regions and 11) the plurality of corner edge regions.
16. The energy transmitter according to claim 15, wherein

the at least one of the predetermined change function and the
predeterminable change function 1s at least one of a jump
function, a linear change function, and a non-linear change
tfunction that 1s dependent on a respective angle position and
1s continuous.

17. The energy transmitter according to claim 15,

wherein:
the at least one of the predetermined change function and

the predeterminable change function 1s configured such
that the magnetic conducting body has a wave-shaped
thickness profile 1n the circumierential direction along
the coil winding circumierential length of at least one
of the plurality of coil windings; and

the wave-shaped thickness profile includes a plurality of

wave crests and a plurality of wave troughs disposed in
an alternating manner such that at least one of 1) the
plurality of wave troughs and 11) the plurality of wave
crests are arranged 1n the at least one of 1) the plurality
of edge regions and 11) the plurality of corner edge
regions.

18. The energy transmitter according to claim 15, wherein
at least one of:
the magnetic conducting body 1s one of 1) a round flat

body, 11) a quadrangular flat body with rounded corners,
111) a quadrangular flat body without rounded corners,
1v) a polygonal flat body with rounded corers, and v)
a polygonal flat body with or without rounded corners;
and

the magnetic conducting body has a wave-shaped thick-

ness profile 1n the circumierential direction along the
coll winding circumierential length of at least one of
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the plurality of coil windings, the wave-shaped thick-
ness profile including a plurality of wave crests and a
plurality of wave troughs disposed 1n an alternating
manner such that at least one o1 1) the plurality of wave
troughs and 11) the plurality of wave crests are arranged
in the plurality of intermediate edge regions.

19. The energy transmitter according to claim 135, wherein
one of:

the magnetic conducting body 1s structured 1n one piece;

and

the magnetic conducting body 1s structured as a plurality

of pieces and includes at least two tile bodies which are

assemblable 1n a puzzle-like manner, the at least two
tile bodies structured as flat bodies that have rounded
COrners.

20. The energy transmitter according to claim 2, wherein
the magnetic conducting body has a magnetic conducting

body thickness defined between the two large magnetic
body surfaces that 1s adaptable 1n the circumiferential
direction at any point along the coil winding circum-
ferential length of at least one of the plurality of coil
windings according to at least one of a predetermined
change function and a predeterminable change function
such that the magnetic conducting body thickness, 1n at
least one of 1) a plurality of edge regions of the
magnetic conducting body and 11) a plurality of corner
edge regions ol the magnetic conducting body 1s at
least one of thicker and thinner than in a plurality of
intermediate edge regions of the magnetic conducting,
body, which are disposed between the at least one of 1)
the plurality of edge regions and 11) the plurality of
corner edge regions.
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